Studies in the Person-Environment fit (P-E fit) framework suggested that the greater the match between students' personality types and their academic major operationalized as personality-major congruence, the more likely they are to succeed. Surprisingly to date, little research has been done on the hearing-impaired population. Thus, this preliminary analysis examined the students' personality types and the degree of personality-major congruence based on Holland's theory of vocational personalities and work environment (1997). To provide theoretical focus, gender differences in congruence measure were also investigated. Samples consisted of 26 hearing-impaired students (N=26) undergoing Special Skills Certificate in 4 Polytechnics all across Malaysia. An adapted Malay version of Holland's Self Directed Search-Form E (SDS-E) was used to measure students' personality types. Findings on students' personality-major congruence were descriptively analysed and further discussed. Mann-Whitney U Test was used to analyse differences in personality-major congruence by gender. Findings indicate that gender did not play any significant roles in academic major selection among the hearing-impaired students in Malaysian Polytechnics. However, to certain degree this preliminary analysis provides general information into the largely unstudied question of how the congruence between hearing-impaired students' personality types and academic major play important role in promoting their educational outcomes. Finally, practical and theoretical considerations were also discussed.
Introduction

Widening Hearing-Impaired Accessibility: Special Skills Certificate
Department of Polytechnic Education provides access and equity for Person with Disabilities (PWDs) in tertiary education through the establishment of Special Skills Certificate (Department of Polytechnic Education [DPE], 2012) . The program involves technical and vocational training which are specialized for the hearing-impaired students. Each of the selected polytechnics offers one academic major except Politeknik Ibrahim Sultan (PIS) which offers three majors; Hotel and Catering, Apparel and Fashion Design, and Graphic Design while Politeknik Sultan Abdul Aziz Shah (PSA) and Politeknik Ungku Omar (PUO) offers Mechanical Maintenance and Civil Construction respectively. Hotel and Catering is also offered by other two polytechnics; Politeknik Tuanku Syed Sirajuddin (PTSS) and Politeknik Kota Kinabalu (PKK).
In order to widen accessibility, hearing-impaired students are given opportunities to enrol in any of the academic major regardless of their pre-entry qualifications (DPE, 2012) . For graduation purposes, students are required to complete the courses in four academic semesters inclusive of one full semester of industrial training. Given such scenario, assumptions could be made that hearing impaired students would be enjoying better academic success as compared to those previous days where there were limited access and equity in tertiary education. However, DPE (2012) has stated that although there is an increase of awareness among the policy makers and stakeholders, there are still unresolved issues regarding PWDs access to tertiary education. On top of that, DPE (2012) also believes that the absence of academic major selection system may also be one of the contributing factors which lead to students' ineffectiveness.
Research Background
DPE (2012) has found that hearing-impaired students in Malaysian Polytechnics have difficulties to learn effectively due to absence of academic major selection system. As result, students may choose academic major which is incongruent to their personality types due to failure in estimating their own interests and abilities. According to Holland (1997) , incongruent between the students' personality types and their academic major may lead to dissatisfaction which in turn affects their academic achievements.
Studies in the Person-Environment fit (P-E fit) framework suggested that the establishment of academic major selection system may help to match the students' personality types and their academic major; thus leading to positive educational outcomes (Wong, 2006) . When congruence is achieved, we believe that this would in turn promote hearing-impaired students' educational outcomes in tertiary education.
P-E fit literatures have suggested that there were plenty of research conducted to investigate the interaction between the hearing students' personality types and academic majors in tertiary education context. For example, studies have found that P-E fit correlates to academic satisfaction, major change intention, academic achievement and major persistence (Li, Yao, Chen, & Wang, 2012; Schmitt, Oswald, Friede, Imus, & Merritt, 2008; Tracey & Robbins, 2006; Wessel, Ryan, & Oswald, 2008; Westernman, Nowicki, & Plante, 2002) .
In Malaysia, P-E fit involving the hearing students at tertiary education have also been extensively studied (Azura, Mastura, Shahrani, Noor Faridatul Ainun, & Rohizah, 2014; Hamdan, Mohamed Sharif, & Syed Shafeq, 2004; Mastura, Ishak, & Hamdan, 2008; Norida, Ahmad Rozelan, & Hafzan, 2006; Wong, 2006) . These studies provide important information on students' personality-major congruence and the outcome of this pairing in improving students' educational outcomes (e.g: academic satisfaction and academic achievement).
Previous studies have also suggested that gender plays important roles in the congruence measure, with male students dominating the engineering and science related fields while the females in social sciences (Gitonga, Orodho, Kigen, & Wangeri, 2013; Gottfredson & Holland, 1991; Smart, Feldman & Ethington, 2000) . As of this point in time, P-E fit literatures which primarily focus on the same aspect among the hearing-impaired students have yet to be found.
Thus, in order to understand the scenario, this preliminary analysis is conducted to (1) determine the hearing-impaired students' personality codes; (2) determine the hearing-impaired students' academic major codes; (3) determine the degree of personality-major congruence and (4) determine the difference between personality-major congruence and gender. This article shall begin with defining P-E fit framework in Holland Typological Approach (1997); followed by educational outcomes of personality-major congruence and finally gender differences in academic major selection. We do hope that this article may help to give a brief overview of personality-major congruence among the hearing-impaired students in Malaysian tertiary education's context as well as how P-E fit studies could be adapted to suit the needs of the students.
Literature Review
Person-Environment Fit Theory: Holland's Typology Approach
P-E fit theories are psychological theories (Dawis, 1992) which are also referred as the degree of congruence, match or similarity between the individual characteristics and their environment (Dawis, 1992; Edwards, Caplan, & Harrison, 1998; Kristof, Brown, & Guay, 2010; Schneider, Kristof, Goldstein, & Smith, 1997 ). Holland's theory of vocational personalities and work environment (1997) is one of the most prominent theories in the P-E fit framework. According to Holland's Theory (Holland, 1997 ), individual's personality types and environment can be categorized into six types such as Realistic, Investigative, Artistic, Social, Enterprising, and Conventional (RIASEC). As been theorized, the congruence between these two may results in improved career and academic outcomes (Holland, 1997) .
According to Holland (1997) , each personality type is produced by interactional characteristics among variety of cultures, heredities and individual factors including peers, social class and physical environments. Through these experiences and situations, individual learn to develop their interests, which will then affect their thinking style, perception and action. Each personality type also serves as repertoire of attitudes and skills for coping with various environmental problems and tasks. In terms of perceiving or processing information, each personality type is unique in their own way, which in turn allows them to exercise their abilities, skills, and talents in order to achieve desired goals. Holland (1997) believed that an individual's dominant personality type can be determined by comparing his attitudes with Holland's hexagonal personality model. This model also allows determination of second and third most dominant personality types. These three most dominant personality types are represented by Holland's www.ccsenet.org/ass Asian Social Science Vol. 11, No. 26; 3-letter codes. For example, RIA codes consisted of Realistic type, followed by Investigative and Artistic in descending order. This 3-letter code allows us to obtain a profile of resemblance which represents the complexity of personality. By using these 3-letter codes, individuals could possibly determine their best fit educational or occupational environment which may allow them to maximizing their skills, abilities and talents.
Holland (1997) also stated that each environment is dominated by a given type of personality, for example Realistic environment is mostly dominated by individuals with Realistic personality type. These people may surround themselves with those who shared common interests, dispositions, and competencies, as well as viewpoints on certain situation and problem solving. Holland (1997) believed that when these people congregate, they will create an environment that reflects their dominant personality type. This explains why an environment may be assessed in the same term as individual personality types.
Holland (1997) also highlighted that individual may search for environment which allows them to exercise their skills and abilities, express their attitudes and values, and take on agreeable problems and roles. This explains why individual with Realistic personality type feel more satisfied in Realistic environment; Investigative type will tend to search for Investigative environments, and so forth. This process is carried out in various ways at different level of consciousness over the time (Holland, 1997) . Individual behaviour is also determined by interaction between personality and environment. Holland (1997) emphasized that when an individual personality-environment profile is known, the outcome of this pairing such as vocational or academic major selection, job or academic major persistence, vocational or educational achievements, personal competence, educational and social behaviours may also be predicted.
Personality-Major Congruence and Tertiary Education's Outcomes
In educational settings, congruence can be defined as the match between students' personality types and their academic major (Holland, 1997) . Hence, in this present study, it is termed as personality-major congruence. Personality types are also regarded as strong predictors of students' academic major selection (Jones & Jones, 2012) . Studies have found that, when students choose academic major which is congruent to their personality types, the more likely they are to survive in terms of earning higher grades, persist in the chosen major, graduate on time, more academically satisfied and thus experience more success in their future career (Logue, Lounsbury, Gupta & Leong, 2007; Porter & Umbach, 2006) . Studies also indicated that personality-major congruence is one of the main criteria which may affect students' academic achievements at tertiary level (Allen & Robbins, 2010; Tracey, Allen, & Robbins, 2012; Wong, 2006) .
Although students may be given a chance to select their own academic major based on their interest and pre-entry qualifications, there were also cases where students were offered courses which incongruent to their personality types (Mastura et al., 2008) . There were also cases where students successfully enrolled in the chosen major, but later realized that it was not as congruent as expected. This statement is in line with Stinson & Walter (1992) who stated that hearing-impaired students failed to complete their tertiary education due to changes in career interests which are closely related to their academic major. Academic major indecision was also reported by Scherer and Walter (as cited in Lang, 2002) as the main reason of hearing-impaired students' withdrawal and changing of academic major. This explained how academic major dissatisfaction may occur which in turn affect the students' academic major persistence and their survivability in tertiary education.
In contrast, there were also cases where students easily get depressed when their academic major change application was rejected by the faculty. Like it or not, students have to force themselves to persist in the current academic major until they successfully graduated. Although there were a few of them who managed to graduate, they were less likely to be satisfied or successful in their future career (Smart et al., 2000) . Their grades (CGPA) also may not be as good as their peers (Graunke & Woosley, 2005; Tracey & Robbins, 2006) . Study by Tracey & Robbins (2006) also found a strong positive correlation between students' personality-major congruence and overall GPA. This statement is in line with Holland (1997) who stated that students will be academically satisfied and may earn better grades if they choose academic major that matches their dominant personality types.
As discussed above, the role of personality-major congruence in ensuring students' educational outcomes are well-documented in most of P-E fit literatures involving the hearing students. However, little attention has been given on the minority groups involving PWDs at tertiary education. We believe that in promoting accessibility and equity of PWDs in technical and vocational education at tertiary level, this preliminary analysis would serves as a platform for more P-E fit studies concerning the hearing-impaired students.
Personality-Major Congruence and Gender
Although there are numerous of research that support Holland's typology theory, however this theory has also www.ccsenet.org/ass Asian Social Science Vol. 11, No. 26; been criticized to be gender bias (Wong, 2006) . This statement is in line to Holland's study on SDS which found that females scored higher on the Conventional scale as compared to males. On the other hand, males scored higher on the Realistic scale as compared to females. Gender stereotypes is said to be influenced by individual's experience and their innate potential (Holland, 1997) . Despites of the critiques, his theory has the underlying properties especially in helping individuals to make decisions in term of current assets or liabilities (Brown, Brooks, & Associates, 1990) . Smart et al., (2000) also reported gender stereotyping where science related fields and social sciences were dominated by males and females respectively. However, there are also studies that reported an increasing number of female students in engineering and other science related field, but the number is still considered small as compared to the males (Bix, 2004; Gitonga et al., 2013) . The result implies that gender is one of the factors that influences academic major selection with majority of females avoiding science related field and vice versa.
Hersh (2000) also stated that female students tend to avoid subjects perceived as masculine. Females often view themselves as having weak mathematical and science abilities as compared to their male counterparts (Betz, 2005; Maimunah, 2003) . Furthermore, females are normally associated with caring for people and thus are not expected to show interest nor engaged in any activities which requires more physical energy (Gitonga et al., 2013) .
Cultural beliefs are considered to be a contributing factor with females preferring feminine responsibilities and males assuming roles perceived masculine (Eccles, Jacobs, & Harold, 1990) . In academic major selection, Gitonga et al. (2013) have reported gender differences where more males dominated the Realistic and Investigative fields while more females in Social scales. However, their study has found a weak correlation between gender and Artistic, Enterprising and Conventional scales.
As discussed above, it is apparent that gender differences are apparent in Holland's theory due to individual's cultural beliefs and innate potential (Holland, 1997) . Although our sample size is relatively small as compared to previous studies, we do hope that this preliminary study provides an exploration of gender differences in academic major selection among the hearing-impaired students in Malaysian Polytechnics. According to Messer, Holland & PAR Staff (2013) , Hotel and Catering is categorized as Realistic, Graphic Design is Artistic and Civil Construction is Investigative in nature.
As been theorized, we expect more males would be in Hotel and Catering, followed by Civil Construction and Graphic Design majors. However, emerging findings on these gender differences may also be taken into consideration as the ratio of male and female students is imbalanced especially in Civil Construction where more females were assigned to the field as compared to male students. Despite of these limitations, we strongly believed that our findings may show some important contributions so that further studies could be done to provide better understanding on academic major selection among the hearing-impaired students in tertiary education.
Methodology
This study involved a descriptive quantitative survey to measure the congruence between the hearing-impaired students' personality types and their academic majors in Malaysian Polytechnics. Respondents consisted of 26 hearing-impaired students' of second and fourth semester (June 2014 intake) from four Polytechnics all across Malaysia. Students' personality types were assessed by using an adapted version of Self Directed Search-Form Easy (Holland, 1996) 
(R=0.921). This instrument consisted of 2-way closed-ended questions (Yes/No).
Although the framework of the study is adapted from the hearing population, extra precautions were given in selecting the instrument for the study. This is to ensure that all of the items could be easily understood by the respondents.
Since this study involved hearing-impaired students who have limited reading abilities as compared to their hearing peers (Hallahan & Kauffman, 2000) , we have decided to use Holland's SDS-E which is specially design for individual with limited reading abilities (Holland, Fritzsche, & Powell, 1997) . On top of that, a few items were modified to accommodate the respondents reading ability. In addition, picture booklet was also provided to give graphical explanation on selected items. Sign-language interpreter and individual assistance were also provided during data collection to accommodate students' special needs.
Academic major codes were determined by using Educational Opportunities Finder TM (EOF) by Messer et al. (2013) . Personality-major congruence was then identified by using Iachan's index (1984 Iachan's index ( , 1990 . The personality and academic major (environment) codes represented the 3 most dominant types in the RIASEC scale.
Descriptive and inferential statistics were used to analyse all the research data. Descriptive analyses include frequencies, percentage and mean to explain the respondents' demographic factors, personality types and the www.ccsenet.org/ass Asian Social Science Vol. 11, No. 26; degree of personality-major congruence. The research questions are as follows: i) What is the hearing-impaired students' personality code?
ii) What is the hearing-impaired students' academic major code?
iii) What is the hearing-impaired students' degree of personality-major congruence?
For inferential analysis, Mann Whitney U Test was used to analyse the difference between the students' degree of personality-major congruence and gender. The research hypothesis is formulated as follows:
There is no significant gender difference in the personality-major congruence scores.
Findings
Respondents' Demographic Factors
Descriptive analysis in Table 1 shows that there is only a slight difference between the female (N=14; 53.8%) and the male respondents (N=12; 46.2%). Malay respondents (N=14; 53.8%) dominates the analysis, followed by Chinese (N=7; 27.0%), others (N=4; 15.5%) and lastly Indian (N=1; 3.8%). Majority of the respondents age between 21 to 22 years old (N=14, 53.8%), followed by 19 to 20 years old (N=11; 42.4%) and the eldest is 31 years old (N=1; 3.8%). Hotel and Catering had the highest number of respondents (N=13; 50%), followed by Civil Construction (N=8; 30.8%) and Graphic Design (N=5; 19.2%). Table 2 shows respondents' personality codes which are obtained by summated means of the three most dominant personality codes. For Graphic Design, the highest score is Artistic personality types (M = 5.40), followed by Social (M = 4.20) and Enterprising (M = 4.0). For Hotel and Catering, the highest score is Social personality types (M = 4.60), followed by Realistic (M = 4.23) and Artistic (M = 3.54). Finally, for Civil Construction, the highest score is Social personality types (M = 4.50), followed by Realistic (M = 3.88) and Conventional (M = 3.38). The analysis concludes that the personality code for Graphic Design is ASE, Hotel and Catering is SRA and Civil Construction is SRC. Table 3 shows three academic major codes in Polytechnic as obtained from the EOF (Messer et. al., 2013 Table 3 . Academic major codes Table 4 shows degree of personality-major congruence analysis among the hearing-impaired students in three academic majors in Polytechnics. Graphic Design shows the highest degree of congruence and thus indicates a good match between the students' personality types and their academic major. In contrast, Civil Construction has the lowest degree of congruence which indicates a poor match between the students' personality types and their academic major. Hotel and Catering which consists of PKK and PTSS students have low to moderate degree of congruence which indicates a not close match between the students' personality types and their academic major. Table 4 . Degree of personality-major congruence
Personality Codes
Academic Major Codes
Degree of Personality-Major Congruence
Differences of Personality-Major Congruence by Gender
A Mann-Whitney U test was run to determine if there were differences in degree of personality-major congruence between male and female students in each of the academic major. Distribution of the personality-major congruence scores for males and females in Graphic Design, Hotel & Catering and Civil Construction were not similar, as assessed by visual inspection. For Graphic Design, Table 5 shows that personality-major congruence for male students (mean rank = 2.83) and female students (mean rank = 3.25) were not statistically significantly different (U = 2.500, z = -.296, p = .767). For Hotel & Catering, personality-major congruence for male students (mean rank = 6.31) and female students (mean rank = 8.10) were not statistically significantly different (U = 14.500, z = -.812, p = .417). Finally, personality-major congruence for male students (mean rank = 2.00) and female students (mean rank = 4.86) in Civil Construction were not statistically significantly different (U = 1.00, z = -1.104, p = .269). Since all the p-values are >.05, we failed to reject the null hypothesis. Thus, there is enough evidence to conclude that the personality-major congruence scores between males and females are equal. p<0.05
Discussions
From the findings, Graphic Design is mainly dominated by Artistic personality, followed by Social and Enterprising personality types. Although there is a slight change in the second and third letter's order (i.e ASE instead of AES), this result indicates that the personality-major congruence is achieved. In other words, the hearing-impaired students' personality type fits their academic major. The result also implies that Graphic Design students expressed themselves as imaginative, idealistic, values aesthetics and creation of art forms, impulsive, independent, values social, ambitious, energetic, religious, aggressive, leadership skills, self-confident and sociable (Holland, 1997) .
These characteristics are in line with Holland (1997) Vol. 11, No. 26; environment that allows them to exercise their skills and abilities, express their attitudes and values, and take on agreeable problems and roles. As result, academic major satisfaction is achieved which may in turn affect their academic major persistence and academic success (Nye, Su, Rounds, & Drasgow, 2012) . Allen & Robbins (2008) also found a large effect of personality-major congruence on major change intention.
On the other hand, both Civil Construction and Hotel and Catering show contradictory findings as compared to Graphic Design. The first and second environmental codes for both academic majors were made up of Social and Realistic types. This implies that, students from both academic majors perceived themselves as having interests in educational activities, concern with social problems, believe in equality, helpful, forgiving, religious, having mechanical, technical, and athletic abilities and love to work with people as well as machines or instruments (Holland, 1997) . Realistic personality type also appears to be among the three most dominant codes in both academic majors as students mainly exercise their realistic skills and abilities in the training and practical sessions, workshops or industrial training.
Findings for both Civil Construction and Hotel and Catering implies that students' personality types showed lower congruency with their academic major as compared to Graphic Design. According to Holland (1997) , the mismatch between the students' personality and academic major may lead to academic dissatisfaction. This will eventually affect their academic achievements as well as their future career path, as the academic major selection will directly impact students' future career selection (Wong, 2006) .
The mean analysis of the RIASEC scales also found that Social personality type was among the three most dominant scales for all the academic majors (Table 2 ). This finding is also in line to Hamdan et al., (2004) who found Social personality type being the most dominant types in almost all 60 academic majors under study. This current study implies that possibly majority of the hearing-impaired students of different personality types may choose an academic major with one substantial Social component in his or her personality.
Albeit the small sample size, this study also attempted to analyse any significant gender differences in the congruence measure. The hypothesis testing of gender differences for all the three academic majors showed that there were no significant differences among the male and female students' personalities. This could be explained by disproportional distributions between male and female students as shown in Table 5 . For example, Civil Construction which is regarded as Investigative environment in nature (Messer et al., 2013) was mainly dominated by female in 7:1 ratio as compared to male.
Previous studies have reported that more males were found in Investigative majors who require more scientific abilities as compared to females (Gitonga et al., 2013; Ranson, 2003; Smart et al., 2000) . We believe that unequal distribution of enrolment between male and female students in Polytechnics might be partly due to absence of establish academic major selection system. Although hearing-impaired students in Polytechnics were given opportunities to select their own academic major, the final decision is still subjected to panels' discretion (DPE, 2012) . Furthermore, the absence of academic major selection system is said to be one of the factors leading to students' failure in estimating their own interest and abilities (St. John, 2000; Wong, 2006) .
Although our findings on gender differences contradicted several studies (e.g Gitonga et al., 2013; Haliburton, Thweatt, & Wahl, 1998; Thompson, Donnay, Morris, & Schaubhut, 2004 ), but it is in line to Hamdan Abdul Kadir et al., (2004) who found insignificant gender differences in 49 out of 60 courses including those under Civil Engineering faculty. Cultural differences may partly explain this situation, but we strongly believe that gender differences would be significantly apparent if larger samples were introduced; thus leading to more valid and significant result.
Conclusion
This research may be subjected to limitations as previously discussed. However, it does in certain degree contribute to the understanding of Holland's typology in the selection of academic major among the hearing-impaired students in Malaysian Polytechnics. The findings imply that students may experience difficulties in choosing their academic majors due to multiple interests in multiple field of study or they simply have no preferences for any field of study (Amir Awang, 1983) . As a result, they may choose academic major which is incongruent to their personality types. This is known as academic major indecision which refers to students' failure in estimating their own interests and abilities (Wong, 2006 ).
This scenario is worrisome and requires urgent attention especially when special population groups are involved; e.g the hearing-impaired students. Studies indicate that, although hearing-impaired students' have normal cognitive abilities, their academic achievements are lagging far behind than their peers of the same age and academic level (Akinpelu, 1998; Antia, Jones, Reed, & Kreimeyer, 2009; Lang, 2002; Qi & Mitchell, 2012) .
There are many contributing factors leading to academic achievements and other educational outcomes which are specific for the hearing-impaired population (e.g: degree of hearing loss, the use of hearing aid, early intervention and etc.). However, limited focus has been given on the P-E fit context.
Thus, the findings of this study provide general information on the importance of personality-major congruence in ensuring hearing-impaired educational outcomes at tertiary level. Thus by implementing P-E fit framework, a more extensive study could be done to provide empirical information on the factors that contributes to hearing-impaired students' outcomes at tertiary level. Emphasis should be given on personality-major congruence since Holland (1997) believes that the congruence between these two may contribute to educational satisfaction and academic achievements.
Hence, educational authorities especially the Department of Polytechnic Education should also consider the establishment of specialized academic major selection system in addressing the issues of personality and academic major mismatch. This allows for more scientific and systematic way of choosing an academic major; thus leading to positive students' outcome. Counsellor intervention is also expected to provide effective career planning, followed by proper intervention to suit the educational needs of the hearing-impaired students.
